Mitochondrial dysfunction induced by oxidative stress in the brains of hamsters infected with the 263 K scrapie agent.
Scrapie, one of the prion diseases, is a transmissible neurodegenerative disease of sheep and other animals. Clinical symptoms of prion diseases are characterized by a long latent period, followed by progressive ataxia, tremor, and death. To study the induction of neurodegeneration during scrapie infection, we have analyzed the activities of various antioxidant enzymes and mitochondrial enzymes in cerebral cortex, brain stem, and cerebellum of scrapie-infected hamsters. The activity of mitochondrial Mn-superoxide dismutase (SOD) was decreased, while the activities of cytosolic Cu/Zn-SOD and catalase were not altered in infected brains. The activities of glutathione peroxidase and glutathione reductase were increased in scrapie-infected hamsters. The decreased activity of Mn-SOD might result in increasing oxidative stress in the mitochondria of infected brain; this concept is supported by our findings of a high level of lipid peroxidation, and low levels of ATPase and cytochrome c oxidase activity in the infected cerebral mitochondria. In addition, structural abnormalities of mitochondria have been observed in the neurons of hippocampus and cerebral cortex of infected brain. These results suggest that mitochondrial dysfunction caused by oxidative stress gives rise to neurodegeneration in prion disease.